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Bractlee  of  Detercoining  the  Temperature  of  lodlvldual  I^rts  of 
Lunar  Surface 

by 

Yu*N, Chistyakov 

This  report  contains  preliminary  results  of  measuring  the  temperature  of  Indlvl- 
dual  sectloiu  of  the  lunar  surface  with  a  dimension  of  1*'5  ^  Observations 

were  carried  out  with  the  aid  of  a  vacuum  thermoelement  with  a  sensitivity  of  1^«  set 
un  In  Newton  focus  of  13*  of  the  reflector  at  the  Abestumansk  Observatory.  Analysis 
was  made  by  the  i-jenzel  method,  scnewhat  modified  by  the  author.  The  amount  of  water 
vapor  determining  the  absorption  of  planetary  heat  In  the  atmosphere,  was  calculated 
In  accordance  with  Hann  fornula  governing  absolute  humidity  at  the  surface  of  the  Earth. 

Ihe  following  results  have  been  obtained i 

1.  Temperature  of  the  subaolar  point  near  full  moon  (phase  angle  *  17.2)  eq.uals 
400®i30®K. 

2,  Temperature  of  seas  is  higher  than  the  temperature  of  close  by  continents, 

3*  The  ratio  of  radiometric  albedo  to  the  one  visual  for  individual  sections 

is  equal  to  such  a  ratio  of  albedo  average  over  the  disk. 

The  determination  of  temperature  of  upper  layer  of  the  lunar  crust  appears  to  be 
an  effective  means  of  Investi^ting  its  structure  .Most  complete  data  on  the 
temperature  of  the  lunar  surface  were  obtained  by  l^ettit  and  Nlkol'skiy  by  thermoel* 
ectrlc  measurementa|l,  2j.In  the  USSR  the  determinatio  of  temperature  of  individual 
narrow  zones  of  the  lunar  surface  was  undertaken  for  the  first  time  at  Hilkovo  by 
A.V.Markov  and  the  author^^  with  the  cooperation  of  i-.,S,iiel't8er,  This  report  contains 
results  of  measuring  the  temperature  of  surface  sections,  having  angular  dimensions 
1,'5  ^  1«'5«  ^uch  an  investigation  is  of  double  interest.  First  of  all,  a  study  of 
the-  change  in  surface  temperature  of  sections,  b..longinB  to  various  forms  of  outlines 
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and  situated  In  a  rcw,  but  in  different  sections  of  the  disk,  may  reveal  the  hetero' 
geneity  of  their  structure.  On  the  other  hmd,  a  comparison  of  temperatures,  derived 
by  the  optical  method,  i.e^vilth  the  aid  of  a  thermoelement,  and  by  radio  methods  will 
enable  to  define  more  closely  the  magnitude  of  heat  conduction  and  to  compile  a  more 
detailed  chart  of  the  structure  of  upper  layers  of  the  lunar  crust. 

Unfortunately,  because  of  unfavorable  weather  the  author  has  not  succeeded  in 
obtaining  sufflclentlj'  larger  observation  material,Consequently  the  results  have  a 
preliminary  nature. 

When  cos\putlng  the  temperatures  was  employed  a  method,  introduced  by  ''«nzel  , 

The  idea  of  the  method  lies  in  the  following. Each  section  of  the  ^bon  is  measured  twi¬ 
ce  i  with  water  or  glycerin  filter  and  withcut  same.  When  observing  with  filter  from 
the  total  energy  s  ream  ,  coming  from  the  Moon,  is  separated  a  part,  due  only  to  li^t 
reflection.  Deducting  the  value, corrected  for  partial  absorption  in  filter,from  the  sum¬ 
mary  stream,  it  is  possible  to  obtain  a  magnitude  of  the  stream,due  only  to  natural 
thermal  emission.  It  can  be  calibrated  in  accordance  with  the  magnitude  of  the  reflec¬ 
ted  -  •stream,  provided  the  solar  constant  and  reflectivity  of  the  Moon  are  known, 
and  they  can  be  expressed  in  units  of  energy,  or  in  temperatures. 

Assuming  for  tbs  i^saotion  of  the  aurfaee  at  a  certain  phase  angle  alpha  (oc. ) 
the  rejection  of  the  galvenomstcr  when  observing  without  a  filter,  i,s,r6jeetloii 
due  to  sunasry  flow, 

^i  )-  rojaotion  when  observing  throu«^  filter,  i,e,  rajsotion,  due  to  reflected 
streem  (beem),  by  partlelly  weekeaed  filter 

-  pesslng  by  filter  of  reflected  radietion, 

refl 

Then  the  rajectioa,  due  to  totally  reflected  beam,  will  be  equal  to  J tcx. )  ■ 
jLisu  and  the  - - -  rejection  due  to  beam  of  tbwaal  radiation 


't 


^(«) 

/»e 


(0 


We  will  deaignato  these  values  ,  but  liberated  from  absorption  in  the  instrument 
and  in  the  atmosphere,  respectively  ^  (ot),  ^  ^ 


2 


It  Is  appsvsat*  that 


^  /rw-frw-ow.  (i) 

whtra  (0()  •  thsraal  anergy,  amittad  by  i-poiat.  («)  -  Ms  tamparatwa. 

In  rola  of  a  standard  for  ealibratloa  it  is  possibla  to  usa  any  J-ya  point*  swasurad 
at  any  giaaa  othar  pbasa  angla  oi  •  Far  It 

IT  («')  ~  £/’' !«')  ~  ^  ^ .  (^) 

whara  Ij  (Oc')  -  aaargy*  raflaetad  by  J>poiatt  •  tanparatura  of  absolutaly  blaek 
body*  amitting  anargy*  afoal  to  solar  eonstaati  R>distaaaa  to  tha  Saa*  a«a«i  Aj  - 
albado  (briaehtaaaa  factor -  grayaasa  eoaffieiaat}  ^j(^)*pba8a  fuaatioa* 

Tba  eoaffieiaat  of  ivopartioaallly  in  axirassiioas  (2)  and  (3)  is  idantieal*It 

aqaals 

ak(t),0Baga 


vhara  a  is  tha  saasitiaity  of  tha  apporatas  at  tha  initial  aoBaat  tg  |  k(t)>  oiilti> 
pliar»  taking  into  eonsidaratioa  tha  changa  in  saasitirltgr  in  tinai  oBS^a  •  solid 
angla,  out  out  by  tha  raeaialag  area  of  tha  thaaoalaowat, 

nrosk  afuatioBs  (2)  axid  (3)  for  aoBants  t  and  t*  and  the  phasa  anglaa  eorraspooding 
to  than  (Xand  oO  va  fial 


Af*  '  k\t) 


Gr  taking  into  eonsidaratioa  that 


whara  •  passing  by  iastruaant  and  afosphara  of  thamal  radlatioat^  j  (cO  - 


tha  Tery 


Talas  for  tha  raflaetad  radiation,  wa  will  obtain 


j/«)  '  k{t) 


khan  ■  0*^  ^  *  J  tarn  (3)  traasf oms  into  an  ordinary  fornula  by  Niasal 


whara 
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Thia  foonBula  vm  uaad  in  tha  eesbinad  oparatlon  of  A»T«MtfkOT  and  tha  author 

Bat  oaloulatlon  bgr  fornila  (6)  of  toaparatura  of  orall  aaetioao  at  ooaaidarablo 

rad 

phasa  anglos  nay  laad  to  oubataatial  arroaro*  sinoa  tha  radloaatyle  Talnaa 
rad 

^  (Oc)  for  iadiTidaal  aaetioBB  ara  unknown*  In  oaaot  if  tha  aanaitiwity  of  tha 
apparatua  would  bo  eonatant  or  thara  would  ba  tha  poaaibility  of  controlling  ita  ra« 
latiwa  ohanga,  it  would  ba  poaaibla  to  obtain  (ft  )  diraetly  from  obaarwationa*  or 


^ '  /rv=o) 


CV 


Tha  Talnaa  (OL  ■  0)  wara  aaaaurad  aloaa  to  full  Moon. 

At  praaant  tlna  tha  Talnaa  of  radiomatrie  albado  of  indlwidual  pointa  ara  un- 

knowa.  lattit  datarminad  only  tha  oaan  albado  for  tha  diak  A**^  ■  0«135« 

ara 

It  oan  ba  aaaumadt  that  radioaHtrie  and  Tlaual  albado  of  pointaYBonnaotad  with 
mean  waluaa  A^  in  tha  following  nannart 

-•’“-Or  /?) 

Tha  aignodaaignatag  the  naan  albado  for  tha  dlA«  The  walua  A^*  for  indiridual 
pom..  .M  th.  «!».  llrt.4  f,  .x«pX.  .  1.  tk.  r.p««  [51 . 

Saationa  out  out  by  tha  raoaiTlng  area  of  tha  thamoalamaat  ara  hataroganaona* 
thay*  aa  a  rula*  contain  alao  aaa  and  oontinantal  fomatlona*  That  ia  why  tha  albado 
of  tha  aaotion  ahould  ba  ealaulatad  fomula 

rad  ^^a  •  ^  aaa  ^ont  ^ont 

Ai  g 


wharoby  S  ■ 

*  ^oontin* 

Bara  ^  Ul'4w«  -  radiometric  albado  of  tha  aaa  and  oontinant  raspaotiTaly* 
8,,^  and  -  araaa,  ocoupiad  by  aaa  and  oontinant* 

The  valuaa  and  wara  found  by  formula  (8)  for  pointa •aitua tad  within 

limita  of  maaaurad  aaotiona  or  xmar  thaoi*  In  ordar  to  raduoa  arrora*  originating  at 
auoh  a  method  of  dotaormining  it  is  poaaibla  to  introduoa  into  foruula  (4)  in* 

ataad  of  individual  waluaa  A^  and  thair  meem  raluat 
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wh«rt  n  •  total  mnbor  of  ooaaurod  sootlona* 


FigclaThormoeloaunt  in  Nowtoa  foeuo  Id*  rof looters 
l-tkormooloBontt  2<«djtt«tMnt  oeolor. 

The  (proyaoea  eoafficiavt  vaa  aooaptaa  aa  uAlfora  for  all  aaotiona  and  aqiaalling 
0«9«  Iho  final  azprasaloa  for  Tj_(a)  will  than  aequira  tha  foona  of 


Tha  obaarration  natarial  uaad  in  tha  exparinanti  was  obtained  on  a  13*  reflaetor 
of  tha  AbastunaaBk  obsorTatery.  As  radiation  raoaiTar  sarwad  a  eoaipansatioa  thaonH)- 
eloBwat  (fic«l)  with  fluorite  window  with  a  ssnsitiTity  of  about  10  r/w  sat  in  liswtan 
focus  of  the  raflaetor.  The  tharaoalamsnt  was  mads  at  tha  laboratory  of  prof*B«P. 

Kozyraw  at  Un«  It  raoaiTing  areas  bad  the  form  of  squares  with  0*7  nm  sides,  which 
during  the  focusing  of  tha  instrument  at  l600  on  enabled  to  nark  on  the  image  of  tbs  Noon 
ssotiona  with  a  dimension  of  1*«5  X  I**5* 

The  construction  of  the  thamoalement  assured  reliable  Jointing  along  tha  sslsO' 
ted  section.  The  thermal  currant  was  ragistsrsd  with  an  M-21/5  galTanonstor.  with  a 
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MBiltlflty  0f  3  -  10**9  mm.  •  OtTlatisaa  of  tho  golTanoaotov  voro  rooordod  on  photo 
P«P«»« 

The  filter - Intended  to  seporoto  the  refleeted  been,  repreaented  a  glaaa  balb« 

filled  vith  glyeerln*  Ihe  thiekaeaa  of  each  of  the  bulb  walls  -  4  thickness  of 
glycerin  layer  -  10  tm%  The  filter  was  plaeed  directly  in  front  of  the  themoeleoent 
(fig«2)»  When  the  filter  vaa  introduced  in  the  eonrerging  beam  the  focus  of  the  instru¬ 
ment  was  increased  sans«hat«Hefoeusing  and  moramsnt  of  the  filter  were  realised  by 
alectrie  maters. 

The  obserwationa  were  earried  out  for  a  period  of  three  nights  in  March  of  1959# 
selano^aphie  eoordimataa  of  the  measured  saetioms  are  given  in  table  1.  Their  peoi* 
tiem  on  the  disk  is  shown  in  fig«3*  Directly  from  the  obserwations  were  obtained  the 
values  of  rejects  and  further  poroeessing  was  done  in  accordance  with 

the  theory,  explained  above* 


n 


I*  •. 


Fig*2*  Olyoerin  filtMi  1-glyeerin  filteri  29motors  for  shifting 
the  filter  and  refoeueing. 

The  nagnitudes  of  passing  the  reflected  and  thermal  radiations  were  obtained 
in  the  following  manner.  It  is  known,  that  passing  into  the  IZ  sona  of  tho  speetrum 
is  determined  fully  by  the  presenee  of  strong  water  vapor  absorption  bands*  If  its 
amount  is  definite  .  a*g*eccQrding  to  data  of  sounding  the  atmosphere,  then  the  oal~ 
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eulatioA  of  oboovptioa  lo  doao  on  the  Immo  of  Mol'  dots  ^3*  ^  proTioaoly  uaed 
aethod^J.  BoNOTor  in  iboatuMnl  It  was  inpoaaible  to  dotanBlna  the  amount  of  water 
rapor  in  an  experimental  way*  Conaequently  it  beeama  neeeaaary  to  uao  Ann*  a  ampiri* 
eal  foraila*  Ihia  formula  binda  the  amount  of  water  rapor  in  the  column  of  the  atmo- 
aphare  orer  1  ca^  of  terreatrial  aurfaea  (ao-eallod  aattled  water)  with  abaoluto  humidity 
at  the  aurfaea*  It  haa  the  form  of 

where  d  -  aettlad  water*  om*  \  -  aboolnte  humidity*  am* 

On  the  daya  ef  obeaerration  d  raried  from  0*35  to  0*55  am*  Since  formula  (10) 
haa  a  atatiatleal  aeaae*one  can  doubt  in  the  reality  of  theae  fluetuationa* 


[ 


- 1 

r  ••  r  ■  — ■ 


Fig*3*Po8ition  of  meaaured  aectiona  on  the  Lunar  diak*Numbera  correspond 
to  numbera  of  aectiona*  point  debotea  position  of  subsolar  point. 
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Oauaqjiiaakl^r  iuaring  the  irooeesing  adopteA  •  nean  Talua  d  ■  0«5  em  for  three 
aights.  The  error  in  doterainlng  the  final  tonporature  ealuo  was  ealeulated  by  ua  un¬ 
der  the  asauaption,  that  the  error  d  aay  reaeh  IOOJ{» 

The  paaaing  ooeffieioni^  for  refleoted  radiation  vara  obtained  on  tha  baaia  of  apaot- 
ral  oooff  ioianta  of  trenaparoaajr*  aaeaurod  by  Fottlj?]  nt  Mount  Vilaon.  The  aoeaptanoo 
of  hia  roaulta  ia  due  to  the  food,  that  the  tranaparanoy  eoefflolonta  for  Abaatuaanl 

^9  9l  in  the  internal  of  wave  lengtha  of  0.3S  -  0»j[|3u  and  0*53  -  0,57|,  are  oloaa  to 

/  / 

the  Foul  oooffioionta  for  the  v  ry  atm  interrala  .  Tranaparonoy  eoaffioionta  in  a 
Buoh  longer  ooto  zona  for  Aboatuaani  hero  net  boon  dotondnad* 

leaaoa  in  option  hare  been  oonaidorod  on  the  baaia  of  poaaixig  eurvea  of  the  fluo¬ 
rite  and  glyoorin  filter •  obtained  in  the  laboratory  of  B»P»Kezyrar«  Tha  roflaotion 
eoeffioienta  of  the  airrora  «era  aeeeptad  aa  offwlling  0.93  for  tha  long  aoTa  and 
0.85  for  the  abort  waTo. 


Fig«4,Tbnperature  diatribution  along  intenaity  agaator. 

1-25/26  in  19591  2-28/29  m  19591  3-  31,1  IIl/IT  1959 

The  ralua  1^^  ■  0,128  daterained  by  foraila  (9)  for  tvalTo  pointa,  bbaanrad  at 

■dPlBMin  phaae  angle,  egual  to  17%2.  At  aucb  a  phaaa  angle  the  phaae  funotion  playa 

already  an  important  role,  that  ia  why  it  auat  be  introduoad  into  expraaeion  (9), 

A  mean  talue  S  Cl7^*2}  ■  0,77»  uaad  by  Pettit  fB!,  waa  uaed  for  the  entire  Moon, 

'  k(0) 

Finally  it  oan  be  aaauaad,  that  k  (t)  ‘■f  1,  beoauae  the  drop  in  aenaitirity  of 
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tht  for  tbo  porled  of  oboorvotioa  (7  das«)  i*  dlarogirdo^  littlo* 


if  tor  Nbotitmting  tho  auaorloal  raluoo  fomulo  (9)  aequirod  the  fora 


r,(a)-88  Y 


00 


X 

whora^^  (o^)  -  eoabiaod  paealot  by  ataeaphara  and  fluorita  of  tharaal  radiation* 

Raaulta  of  prooaaaing  tha  obaaroatlons  are  liatad  in  table*  Traparatura  diatriba~ 

tion  along  the  intanaity  aqoatar  are  ahown  in  fig*4* 

Tha  mean  aquara  error  of  abaolnte  teaparatura  aalaa  eqnala  i  30*.  The  internal 

eoBferganea  of  the  raault  ia  ala  t  doubly  hi|^r»  beaausa  it  ia  affaatad  only  by 

ata  *tl 

the  wtota  of  aaaauring  tha  regiatratfraaa  and  by  tha  error  of  aagnitnde^^  (4  )* 

Table 
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M 

■ 

25/26  -  III 
•  -  +17*5 

28/29-111 
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31/l-lll-IV 
•  -  -^er.i 

/. 

Continent  toward  3f  from  Sea 
of  Brofttaion 

B 

BHS 

3. 

Sea  of  Brofuaion 
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Continent  toward  0  froa  Sea  of 
Brofnaion 

^3 

1-JV 

B 

-  - 

V. 

Continent  IM  from  Cinparoh 

-  z. 

-f  9 

3  9o 

— 

S. 

Continnkt  Kk  from  Bkoioaeuor~ 

-  1 

-  V 

vjyj- 

i. 

.1  _ _ _ 

Oeoanua  Brooellarua  to  V  of 
.l«ldabor4 

f3 

-  zz 

JS'o 

7, 

Oeeamia  Proeellarua  between 
Kepler  and  Ihlonatid 

-t3 

-  H/ 

1 

33.0 

f. 

Ooeaana  Broeellareai  between 

-V 

-SJ 

i  3^;l 

a. 

Continent  to  north  of  OoTelinla 

_ 

23 

JkS 

r~-  *  - - 

/  0. 

Mara  Inhriua  to  M  tram  Arehiaedi 

i  "• 

Bh 

-lJ9/ 

■ 

r< 

\mmm 

—  I : 

■  - 

— 

\ 

-  z 

-J?0  . 

The  obtained  raaulta  allow  to  draw  the  following  eonelnaiona* 

the  taaperatura 

1*  Within  liaita  of - - - errera  of  the  aubaolar  point  for  phaae  oc  *  '*’  17**2 

eoineidea  with  ita  theoretioal  ralue  of  375*t  obtained  by  fiettit  for  full  Moon* 

2*  Aa  ia  oTident  froa  eomporing  pointa  10*  11  and  12*13  the  taaperatura  of  the 
aeao  ia  higher  than  the  teaperaturea  of  the  oontinenta  adjoining  aaaa* 
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la  spit*  of  th«  fact,  that  tha  diffaranee  in  temparaturaa  la  laaa  than  10*,  It  is 
no  doubt  raal*  Tha  fact  ia«  tha  ratio  of  tha  aub-root— - - - azpraaaioos  of  foranla 


(10)  giToa 


J HP>  - 


/•fP 

f  MPK  _  j npu'Piiepp 


J  Jjtw*  P“P''  ^Hup*  i/uOp«'Plip« 


00 


Sinoa  at  tha  tina  of  nMourinc  two  adjaaant  pointa  tha  atiaaapharic  eonditioaa  do 
not  ehanta  aubatantialljrt  it  aan  ba  aaauaad  that  y  m,t  » ^ 
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For  aaah  pair  of  pointa  ealeulations  giro 


■  0,93  i  o.oa. 
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3.  Tha  lattar  indieataa  tha  eorraetnaaa  of  agination  (8).  It  ia  apparant  that 


-A 


Having  oubatitutad  hara  tha  valuas  A  froat  (8)  wa  will  obtain  a  aaan  ralua  for 
two  palra 


=  0,95  ±  0,02, 

Ropt 


{1‘^j 


whiab  ia  in  azcallant  oonfomity  with  prawloua  raault*  It  aaans  that  tha  ratio  of 
viaual  and  radiooMtric  albado  of  individual  pointa  ia  oqual  to  tha  vary  aaasa  ratio 
of  avaraga  albado  along  tha  diak« 

Tha  obtainad  raaulta  point  toward  tha  poaaibility  of  ouffieiontlj  raliably  datar- 
minlng  tha  tamparatura  of  individual  aaotiona  of  lunar  aurfaoo*  by  ualxig  tha  givan 
apparatua  and  ■athod.  To  ineraaaa  tha  aeeuraogr  it  ia  naoeaaary  to  knov  poaitive  ^ 
the  amount  of  aattlad  watar  and  have  tha  poaaibility  of  eontrolllng  tha  aanaitivity 
of  tha  apparatua.  The  obtainnent  of  larger  voluaaa  of  obaervation  natarial  with  oon~ 
aidaration  of  the  above  atatad  will  allow  to  naka  definite  eoneluaiona  about  tha 
atructura  of  upper  layera  of  the  lunar  oruat. 

In  eoncluaion  I  consider  it  an  obligation  to  express  thanks  to  the  director  of 
tha  Abostuannak  observatory  for  offering  the  possibility  of  obtaining  obaervation 
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nsterlal,  thanks  t«  prof.B,P,KoBjraT  for  the  tharmoalamenta  darelopad  by  kia,  and  ta 
Ik  of  Ptay8«Wkth  So*A*T*MBrkor  for  his  suparrisioa  orar  tha  selantifle  functions* 
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ladioatrioM  of  RoflootloD  of  IndiTlduol  Soetiona  of  the 
l^)tBar  Surfaao 

bar 

N«P*Barabaahovi  T»I«Yasaralcjjr 

^3r  oppljlog  the  prijulple  of  optieal  reeiproeity  to  data  of  a  photoaetrie  oa« 
talo^M  of  the  aurfaee  VaA«Tadovetaf2^  obtalaed  indleatrieaa  of  refleetloB  of 

iadlTidual  aeotioBa  of  the  luBar  aurfaee  and  a  eoapariaoa  of  aaae  was  aada, 

A  gjraphle  eoBvanidit  fora  of  presenting  the  dependenee  of  refleeted  properties 
of  Burfaoes  appears  to  be  a  reflection  indieatrlx* 

For  the  surface  of  the  Mooft  the  refleeiion  indioatrlz  was  first  deriTsd  by  N,S« 
Crlowa^^*  For  this  porpose  N.SaCrlowa  used  date  of  photoaetrie  eataloaBas[2«^  on 
the  reflaetiwity  of  liuiar  details  and  finally  obtained  indieatriees  for  the  refleetion 
of  eontinents  and  seas,  situated  along  the  intensity  equator,  assualng,  that  for  aaeh 
type  of  objeets  there  is  a  photoaatrie  hcawgeasity, 

^ter  N,F«Barabashor  and  V,I,aarazha|4^  haring  applied  principally  the  rery  same 
Btethod,  hare  also  fornulated  iadiestrioes  of  reflaetion  for  eontinents  and  seas,  sitU'- 
ated  along  the  intenaity  equator. 

a  differenee 

In  the  abore  ■sntionod  ezperiasnts  were  rarealed/  ^~true,  rery  insiiUi' 

fieant,  in  the  fora  of  eontinent  and  sea  indieatriees,  which  should  be  oausod  in  turn 
by  a  certain  differenee  in  aierostrueture,  defining  the  reflection  indieatriza 

It  appears  to  be  interesting  to  fornulate  refleotion  indieatriees  also  of  lndi> 
Tidual  sections  of  the  lunar  surface  (oTcn  if  for  single  Talnas  of  the  angle  of  in> 
eidenee)*  situated  not  only  near  the  intensity  equator,  but  also  over  the  entire  In* 
nar  disk.  Ihase  data  should  allow  for  a  more  definite  cooiparison  of  refleotiro  pro** 
parties,  and  coneequeBtly,  also  the  aierostruetura  of  details  of  rarioua  aorphologi- 
eal  typos  and  situate^  In  rarious  seotions  of  the  lunar  disk. 
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For  this  purpoM  voro  usod  data  of  tha  photoMtrie  oatalofaa  of  V«A«fadorata[23* 

Hn  proeaaalng  eoaalatad  la  tba  followiiag. 

from  tha  data  aTallabla  for  aaoh  datail  oonearaiag  tha  dapandanee  of  taright 
aaaa  upon  tha  phaaa  aogla  alpha*  angla  of  Ineldaaaa  and  angla  of  raflaotion%  vara 
aalaatad  only  thaaa  valnaa*  vhieh  eould  poaaibly  anvalop  a  ^raatar  raaga  of  angla  of 
iaeldanaa  Taluaa  1  at(*  dlatingniahad  by  not  aora  than  t  1**  and  somatinaa  avan  not 
■ora  than  t 

In  ordar  to  taka  undar  oonaidaratlon  tha  dlffaranaa  in  albado*  tha  brl^tnasa 
TBlaaa  vara  broui^t*  In  uniaon*  to  a  valna*  eorraapondlng  to  a  Minimum  valna  of  tha 

phaaa  angla  (<t  • 

Ualng  tha  raeiproeity  prineipla  Introduead  by  Minimart [5l»  according  to  vhieh 
)  coa  i 

B  (f*  i  )  «  eon  (  •  va  vill  obtain  tha  intaraatlng  ua  dapandanaa  of  tha  Irlghtaaaa 
npon  tha  angla  of  raflaetion  at  a  fizad  Talaa  of  the  angla  of  ineidanea* 

CoHparad  vill  ba  aaetiona*  tha  aalanograpkie  longitudaa  of  vhieh  ara  not  too  mieh 
diffarant  and  vhieh  ara  aitnatad  aynaatriaally  ralatira  ta  tha  intanaity  agoator* 

If  va  vara  to  introduea  additionally  tha  lav  of  signs  for  reading  tha  angles  of  raflaa- 
tion*  than  va  aoiild  also  eoopara  saetions  *  for  vhieh  ^  '  ^2  ^1*^*  ^2* 

This  lav  eonaists  in  the  folloving.  If  the  Talua  of  tha  salanocpraphia  longitoda 
of  tha  datail  is  inelndad  vithin  the  limits  of  the  interval*  anvalopad  by  tha  salano- 
graphie  loagitadas  of  tha  Shn  and  lurth*  and  tha  iaeidant  and  raflaotad  ray  lias  as 
if  along  varians  sides  of  tha  noraal*  than  a  nagativa  valno  ia  aeeaptad.  Othsrvisa* 
vhan)l,0*  and  lie  on  one  side  fromX*  va  eonsldar  tha  angla  as  positive*  Further- 
More*  it  should  be  taken  into  eonsidaration,  that  the  ninimaB  attainable  valna  of  tha 
angla  of  ineidanoa*  and  after  transformation  of  tha  raflaetion  angla*  it  beeonss 
approKimataly  agual  to  tha  salanographic  longitude  of  tha  detail* 

This  rule  vas  taken  into  eonsidaration  vhan  plotting  graphs  flg*l«ll*  on  vhieh 
final  data  are  irasantad*  And  so*  to  the  left  of  ara  situated  nagativa  valuest 
to  the  right  of  it  -  positive  ones* 


FTD-ITV62-1314/1'*2 


13 


On  all  graphs  art  glraa  tha  numbtra  of  datails  aeeordlag  to  the  eatalegao[2j«  their 
nsMSt  selenegraphie  eoordiaatea  and  Talues  of  the  ineidenee  angle* 

XxamiBatlon  of  date  giren  in  fic*l>ll  lead  to  the  following  e  one  Ins  lone* 

1*  As  a  rula«  the  data  of  the  coopered  seetions  close  to  each  othoTt  in  any  eraott 
within  limits  of  possible  errors*  and  their  indieatriees  to  eoineide*  This  pertains 
abore  all  to  seetions*  where  brightness  rises  rapidly  and  reaches  naxiaum  walne*  For 
Talttes  of  reflaetion  angles  *  exeeading  ^  seetions*  sufficientlt  removed 

from  full  Moon*  there  are  aomatimas  notieeahle  disorapaneies*  This  nay  be  due  to  tha 
differenee  in  inelinations  of  the  ef festive*  in  tha  given  interval  of  angles*  phase  and 
reflaetion  angle  of  the  referenee  aurfaees*  But  tha  eoineidanoe  of  indieatriees  in 
tha  none  ef  rapid  rise  and  drop  ef  brightness  it  should  be  due  to  the  shade  affeet 
of  the  referenee-surfaee  of  a  oueh  hi^r  ao0d.tnde*  Attention  is  attraoted  by  the 
close  eoineidanoe  of  indioatriees  at  details  No  3T*  16?  (eontinents)  and  No«d9*  l6o 
(seas)*  shown  in  fig*3* 

ImpressiTe  are  also  data  fig*6*  whera  are  presented  the  aarginal  sections 
t  60^)*In  this  ease  eoineide  also  the  displaeesMnts  of  the  brightness  maximum  with 
respeet  to  full  Neon* 

All  the  eharacteristics  revealed  during  eaaparing  the  reflaetion  indieatriees 
of  individual  aeetiona  are  supplemented  and  the  previouALy  made  conclusions  about 
photometric  homogeneity  of  the  lunar  surface  (6j  are  being  developed* 

2*  The  indieatrieaa  of  lic^t  rays  and  situated  in  line  with  the  sonea  eoineide  al** 
so  in  details*  which  confirms  the  previously  made  %']  eonelnsion  about  the  fact  that 
light  rays  acquire  photoamtrie  structure  of  these  areas*  in  whiefa^  they  are  si¬ 
tuated*  This  ean  take  place  under  a  eondition  *  if  the  partieles  of  the  substaneo  of 
light  rays  have  dimensions  eonsiderably  smaller  than  mierorclief  irregularities*da- 
termining  the  Indioatrix  of  surface  reflection*  and  are  arranged  over  that  aurfaoe 
in  a  sufficiently  thin  layer* 
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3*  A  nstioMble  dlTcrgaao*  in  indieatrieaa  1b  rcTMlad  iditn  eomparlBg  (flg.lO) 
the  eBntral  part  of  tha  ClarluB  oratar  vlth  Innar  aad  outar  inelinaitions  of  Its  shaft* 
Tha  teightMaa  of  tha  shaft  inaraasaa  oora  rapldlj*  thaa  tha  brightaass  of  tha  eantral 
part  of  tha  oratar*  As  ia  STldant  frost  flg*ll,  ia  also  dafinad  tha  Wood  spot  posaaasingt 
in  antlra  Tiaibility*  a  graater  daipraa  of  dng  up  relatlra  to  tha  eoaqparad  souaa* 

SooM  ealaulationa  for  tha  prasant  axparlaant  vara  isida  by  O.Staredubtsanra*  for  vhioh 
I  do  azpraas  ny  thanks* 
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Fig«9«  Zona  in  lino  vith  hori|^  haaB  Fig.lO,,,»ClaTittB  (cantor) 
aaa  Bright  bond  in  tha  Nuro  Lstriiau  ***  intaraal  inclination  of  Clarina 
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ooo  outer  inclination  of  Clavins  Aaft 
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